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The title compound, C34H4oN204-2C3H7NO, was synthesized 
by the Mannich condensation of ethanediamine, formalde- 
hyde and p-cresol. In the crystal, the tetraphenol molecule is 
arranged around an inversion center. The molecule and the 
dimethylformamide solvate are linked through an O— H- ■ O 
hydrogen bond. An intramolecular O— H- ■ N hydrogen bond 
occurs in the tetraphenol molecule, which may influence the 
molecular confomation. Futhermore, C— H- ■ O and tt-jt 
stacking interactions [centroid-centroid distance = 
3.7081 (14) A] stabilize the crystal packing, building a three- 
dimensional network. 

Related literature 

For applications of the title compound, see: Liu et al. (2007); 
Tshuva et al. (2000); For related structures, see: Hou et al. 
(2010); Higham et al. (2006); Farrell et al. (2007). 
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Experimental 

Crystal data 

C34H4oN204-2C3H7NO 



Monoclinic, PT-^lc 
a = 11.574 (2) A 
b = 6.3557 (12) A 
c = 26.343 (5) A 
P = 94.939 (3)° 
V = 1930.7 (6) A-' 

Data collection 

Bmker SMART APEX 

diffractometer 
9607 measured reflections 

Refinement 

R[F^ > 2a(F^)] = 0.058 

wR{F^) = 0.154 

S = 1.07 

3569 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



Z = 2 

Mo Ka radiation 

= 0.08 mm"' 
r = 298 K 

0.50 X 0.32 X 0.27 mm 



3569 independent reflections 
2667 reflections with / > 2(t(/) 
Ri„, = 0.029 



232 parameters 

H-atom parameters constrained 
Ap„„j = 0.19 e A"^ 
APmin = -0.15 e A"^ 



D-H-A 


D-H 


H - .4 


D---A 


D-H- - A 


Ol-Hl-Nl 


0.82 


1.98 


2.705 (2) 


147 


02-H2-03 


0.82 


1.87 


2.690 (2) 


177 


C18-H18- ■ 03' 


0.93 


2.56 


3.368 (3) 


145 



Symmetry code: (i) —x + 1. y + ^. — z + |. 

Data collection: SMART (Bruker, 2000); cell refinement: SAINT 
(Bruker, 2000); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEPIII (Burnett & Johnson, 1996), ORTEP-3 for Windows 
(Farrugia, 1997) and PLATON (Spek, 2009); software used to 
prepare material for publication: SHELXTE (Sheldrick, 2008). 

We thank the Shandong Province Higher Educational 
Science and Technology Program for financial support 
(J09LB03). 



Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: DN2686). 
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j\y\yV^-Tetrakis(2-hydroxy-5-methylbenzyl)ethane-l,2-diamme dimethylformamide disolvate 
N.-S. Wang, Y.-T. Wang, X.-K. Guo and T.-D. Li 

Comment 

Multidentate aminophenol are of interest as metallochelators and as ligands for bioinorganic modeling, catalysis, and medical 
imaging. (Higham et al. , 2006; Farrell et al. , 2007). Some of them in combination with metals are used as active catalysts for 
alkenes polymerization (Tshuva et al, 2000) and initiators in the ring-openingpolymerization of lactones (Liu et al, 2007). 
Herein, we report the crystal structure of the title compound, 'C34H4oN204.(C3H7NO)2'. 

The A', A''-Tetrakis(2-hydroxy-5-methylbenzyl)- 1, 2-ethanediamine molecule is arranged around inversion center located 
in the middle of the CH2-CH2 bond. The DMF solvate is linked to this molecule through 0-H - O hydrogen bonds (Fig. 1). 
There is also a weak intramolecular 0-H - N interactions which might influence the conformation of the molecule (Table 
1) (Houe?a/.,2010). 

The occurence of weak C-H - 0 interactions (Table 1) and n-n stacking between the symmetry related CI — C6 phenyl 
rings (Centroid to centroid distance of 3.7081 (14)A, interplanar distance of 3.6891 (8)° and slippage of 0.375 A) result in 
the formation of a three dimensional network (Fig. 2) 

Experimental 

The title compound was prepared by mixing ethylenediamine (1.0 mmol), paraformaldehyde (4.0 mmol) and /j-cresol (10 
mmol) were heated to 90°C and stirred for 18 h. This reaction requires no solvent nor inert atmosphere. At the end of the 
reaction, 10ml of ethanol was added to the mixtures to remove the unreacted /»-cresol, then sonicated 10 minutes. Finally 
a white precipitate product was collected by filtration in 56% yield. 

Refinement 

All H atoms were placed in ideahzed positions and treated as riding, with C — H = 0.93 A (CH), 0.97 A (CH2), 0.96 A (CH3), 
O— H = 0.82 A and and C/iso(H) = 1.2 (7eq(CH and CH2), C/iso(H) = 1.5 (7eq(CH3 and OH). 

Figures 



Fig. 1. Molecular structure of the title compound with the atom labeling scheme. Displace- 
ment ellipsoids are drawn at the 30% probability level. H atoms are represented as small 
sphere of arbitrary radii. Hydrogen bonds are shown as dashed lines. Hydrogen atoms not in- 
volved in hydrogen bonding have been omitted for clarity. [Symmetry code: (i) -x+1, -y+l, - 
z+1] 
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Fig. 2. Molecular packing of the title compound viewing along the crystallographic b-axis. 
Hydrogen bonds are shown as dashed lines. Hydrogen atoms not involved in hydrogen bond- 
ing have been omitted for clarity. 



2-{[(2-{bis[(2-hydroxy-5-methylphenyl)methyl]amino}ethyl)[(2-hydroxy-5- methylphenyl)methyl]amino]methyl}- 
4-methylphenol dimethylformamide disolvate 



Crystal data 

C34H40N2O4-2C3H7NO 

Mr =686.87 
Monoclinic, P2i/c 
Hall symbol: -P 2ybc 
a = 11.574 (2) A 
6 = 6.3557 (12) A 
c = 26.343 (5) A 
13 = 94.939 (3)° 
V= 1930.7 (6) A^ 
Z=2 



^•(000) = 740 

Dx= 1.182 Mgm"^ 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 2283 reflections 

6 = 2.3-22.4° 

|i = 0.08 mm"^ 
r=298K 
Block, colourless 
0.50 X 0.32 X 0.27 mm 



Data collection 

Bruker SMART APEX 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

(p and CO scans 

9607 measured reflections 

3569 independent reflections 



2667 reflections with / > 2a(/) 
i?i„t = 0.029 

6max = 25.5°, 9„in = 1.6° 

/! = -13->13 
A; = 0-^7 
/ = 0^31 



Refinement 

Refinement on F 
Least-squares matrix: full 
R[F^ > 2a{F^)] = 0.058 
wR(F^) = 0.154 

S= 1.07 

3569 reflections 
232 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 



H-atom parameters constrained 



(A/0W = 0.003 
Ap,nax = 0.19eA-^ 
Apmin = -0.15 e A"^ 



0.2941P] 
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Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 

cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involvmg l.s. planes. 

Refinement. Refinement of against ALL reflections. The weighted /{-factor wR and goodness of fit S are based on F^, convention- 
al /{-factors R are based on F, with F set to zero for negative f". The threshold expression of > a(i^) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of refiections for refinement, /{-factors based on are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 
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Atomic displacement parameters (A^) 
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Geometric parameters (A, °) 
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119.7 


Nl— 017— H17A 


109.4 


01— 06— H6 


119.7 


017'— 017— H17A 


109.4 
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C4 — C7 — H7A 


109.5 


Nl — C17 — ^H17B 


109.4 






CI / — CI / — HI IG 


1 DQ A 


H /A — C / — ^rl /rJ 


1 AA C 


XJ1 T A r^'Xn LJ1TD 

Ml /A — CI / — rll /d 


1 AO A 

lUo.U 


C4 — C/ — H/C 


1 AA C 

luy.D 


CI / — JN 1 — cy 


111 A/1 /I C\ 

iii.y4 (o) 


n /A — C / — H /C 


1 AA C 


CI / — JN 1 — Co 


1 lU.y4 (14) 


ti m — C / — H /c 


1 AA C 


r^(\ XT1 /^o 
cy — JN 1 — Co 


1 AA AC /I C\ 

iuy.y5 (ij) 


iN 1 — Ca — Cz 


Hz. 11 (lo) 


CI — Ul — rll 


1 AA C 

iuy.5 


Ml /"'O XJO A 


1 AA A 

luy.u 


C 1 J — UZ — ^rlZ 


1 AA C 

iuy.5 


r^o uo A 
C/ — Co — HoA 


1 AA A 

luy.u 


03 — Clo — JNZ 


IzD.Z (Z) 


JN 1 — Co — triors 


1 AA A 

luy.u 


— Clo — ^rilo 


1 1 £ A 


C2 — Co — Mod 


1 AA A 

luy.u 


JNz — Clo — ^rilo 


1 1 iC A 


XJO A r^O XJOD 

MoA — Co — ^rlOD 


1 AT O 
iU/.O 


1 A XJ 1 A A 

JNz — Ciy — ^riiyA 


1 AA C 


iN 1 — cy — clu 


1 1 T ACi ^^ ii\ 
llz.4y (lOJ 


1 A TUIAD 

JNZ — ciy — hliyr> 


1 AA C 

iuy.5 


"\T1 /~^Ct XJO A 

JN 1 — cy — ^riyA 


1 AA 1 

luy.i 


TUIAA 1 A TUIAD 

H 1 yA — c 1 y — Ml ytj 


1 AA C 

iuy.5 


A xjn A 

ciu — cy — HyA 


1 AA 1 

iuy.i 


MO A XJl A/^ 

JNz — Ciy — ^Miyc 


1 AA C 


M 1 r^ci xjnxD 

JN 1 — cy — ^riyB 


1 AA 1 

iuy.i 


XJ1AA /^1A XJl A/^ 

MiyA — Ciy — Miyc 


1 AA C 


/"'I A /"'A XJAXD 

C 1 U — cy — Hya 


1 AA 1 

luy.i 


XJ 1 AX> 1 A XJ 1 Ai^ 

M 1 yB — c 1 y — M 1 yc 


1 AA C 

iuy.5 


XJA A /^A XJAXD 

HyA — cy — ^riytj 


1 AT O 
lU/.O 


XTT /^T A XJT A A 

JN Z — CZU — ^MZUA 


1 AA C 

iuy.5 


CI 1 — CIU — CO 


1 1 O iCI /I A\ 

iio.oi (lyj 


Ml A XJl AXD 

JN Z — CZU — MZUd 


1 AA C 

iuy.5 


1 1 1 A /^A 

CI 1 — CIU — cy 


1 1 /; /I A\ 

Izz.iO (ly) 


XJOA A f^'>f\ XJTATD 

MZUA — CZU — MZUB 


1 AA C 


1 C 1 A /""A 

CO — CIU — cy 


1 1 A AA /I 0\ 

iiy.uu (lo) 


MO r^'>C\ XJ">A/^ 

JN Z — CZU — MZUC 


1 AA C 

iuy.5 




iZZ. J ^Z J 


UTAA P7n M7nr 


1 nq s 


CIO — Cll — ^Hll 


118.8 


H20B — C20 — H20C 


109.5 


C12 — Cll — Hll 


118.8 


C18 — N2 — C20 


121.7 (2) 


C13 — C12 — Cll 


117.3 (2) 


C18 — ^N2 — C19 


119.4 (3) 


C13 — C12 — C16 


121.1 (2) 


C20 — ^N2 — C19 


118.8 (3) 


Cll — C12 — C16 


121.6 (2) 








1 nci m ^ i 
1 ly.y 1 (1 /) 


CIU — Cll — CIZ — CI 3 


0.7 (3) 


Co — CI — Cz — C3 


-0.9 (3) 


CIU — Cll — CIZ — Clo 


—1 / /.y (Z) 


Ul — CI — Cz — Co 


-5.9 (3) 


Cll — CIZ — C13 — C14 


-1.0 (3) 


/^/T /^O /^Q 

Co — C 1 — Cz — Co 


i 15.2.5 (,loJ 


PI/; P10 pn PI/I 
C 1 0 — C 1 z — C 1 5 — C 14 


1 T? < 

i / /.J yZ) 


/^"i r^'y r^A 
C 1 — CZ — Co — C4 


1 1 /"5\ 

1.1 (3) 


C 1 Z — C 1 3 — C 1 4 — C 1 J 


0.2 (4) 


V_-0 V_-Z 




n'['X PI A p 1 ^ CY) 


i /y. / vzj 


C2— C3— C4— C5 


-0.2 (3) 


C13— C14— C15— CIO 


0.9 (3) 


C2— C3— C4— C7 


177.9 (2) 


Cll— CIO— C15— 02 


179.93 (18) 


C3— C4— C5— C6 


-0.7 (3) 


C9— CIO— C15— 02 


-0.9 (3) 


C7— C4— C5— C6 


-178.9 (2) 


Cll— CIO— C15— C14 


-1.2 (3) 


C4_C5— C6— CI 


0.9 (3) 


C9— CIO— C15— C14 


177.91 (19) 


01— CI— C6— C5 


179.13 (19) 


C17' — C17 — ^Nl — C9 


80.0 (3) 


CO n Cfi 


0 0 ni 

U.U \p) 


Ci / — Ci / — JN i — Co 




/"'^ /"'o ~KJ^ 

C3 — C2 — Co — N 1 


-144.07 (17) 


CIU — cy — JNi — ci / 


—157.41 (16 


CI— C2— C8— Nl 


41.9(2) 


CIO— C9— Nl— C8 


78.8 (2) 


Nl— C9— CIO— Cll 


-109.0 (2) 


C2— C8— Nl— C17 


73.2 (2) 


Nl— C9— CIO— C15 


71.9(2) 


C2— C8— Nl— C9 


-162.47(15 


C15— CIO— Cll— C12 


0.4(3) 


03— C18— N2— C20 


178.2 (2) 


C9— CIO— Cll— C12 


-178.70(19) 


03— C18— N2— C19 


-0.4 (4) 



Symmetry codes: (i) -x+1, -y+l, -z+1. 
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Hydrogen-bond geometry (A, °) 

D—n-A D— H n-A D-A D—}\-A 

01— Hl-Nl 0.82 1.98 2.705 (2) 147 

02— H2-03 0.82 1.87 2.690(2) 177 
C18— H18-03" 0.93 2.56 3.368 (3) 145 
Symmetry codes: (ii) -x+l,y+l/2, -z+3/2. 
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